AGENDA
Forest Carbon Accounting Stakeholder Meeting
Harvested Wood Products Workshop

April 22, 2019
1:00 — 4:00 pm

2600 State St, Salem, OR
Tillamook Room

Meeting Purpose:
*  Update on progress of the Oregon Harvested Wood Product Carbon Report.
*  Introduction to the Harvested Wood Products model and output
* Stakeholder discussion and input

Facilitater: Chad Davis, ODF
1:00—1:1% Imtroductions and Agenda Owverview

1:15—2:50 Harvested Wood Products Carbon Model

Brief review of HWF model and framework

Explanation of Oregon Input data, collection process and references

Timber and primary product ratios and end use ratios

Graphical user imterface and running the mode|

Review of results and explanation of output

Group exercise - Participants use the online HWF model:

o Workshop attendees should bring a laptop for the exercise with the
del. The laptop have a USE port, WiFi, and a compatible

browser: Internet Explorer, Chrome or Edge. Google Chrome is
preferred. Firefox is NOT compatible. Apple/Mac/Safari — unknown!
Workshop hosts will provide a USB drive with sample data sets for the
exercise.

3:00—4-00 Stakeholder questions and feedback

Please wse the California Forest Ecosystems and Haorvested Wood Products Carbon Report, Chapters 5
and & as ref e for the ion of the model to Californio wood products analysis and as a guide
to the format of the output aond results that will appear in the Oregon report.




Harvested Wood Product Carbon
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Harvested Wood Product
Carbon Storage Estimates
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The HWP framework

Annual harvest, Emitted with Productsin Productsin Emitted
divided into energy use (MgC) SWDS (MgC) without
timber product capture A energy
classes (ccf) (MgC) SWDS capture
Primary T half-lives (Mg€)
productratios : o=
[ NI NI i ———— Sl A
1 ey ’o" f’ 'l \\
Annual output of = ‘ 1 ] )
x 1
primary products | ‘% Landfills Dumps |/ | Compost
(ccf) P 7Y X ! 7y
: e burhed
Conversion — burned e
factors - w/ E #
H—— capture Recovered [¢— ' Discarded
1 I A — s
Annual output of iq.}g_ ___________________________________ J dispositionratios
primary products i 5 Decarded
1
(MgC) ' § products
(Y
End use ratios b3
i
C distributed to i
end uses (MgC) 2 . § ,
Half-lives of primary products in end use

From Stockmann et al. 2012, Carbon Balance and Management 7:1.
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The HWP framework
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The HWP framework

Distributions

— Harvested timber
« CCF

— Timber products

« Softwood sawtimber, hardwood sawtimber, softwood poles,
hardwood poles, softwood small roundwood, hardwood small
roundwood, etc.

— Primary products
» Softwood lumber, softwood plywood, mill residue pulp, mill residue
fuel, mill residue non-structural panel, etc.
— End uses

* New residential construction (single, multi family, mobile homes),
new non-residential construction, manufacturing (household
furniture, other furniture, other products), shipping, other uses
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Data and data sources *

Yearly harvest data, converted to CCF (OR Dept. Forestry)
— 1962 - 2017
— Private (IP, NIP), State, Tribal, BLM, USFS, county and municipal

Yearly timber product ratios
— OSU, PNW, BBER FIDACS literature

Yearly primary product ratios (OSU, PNW, BBER FIDACS )

— 2013, 2008, 2003, 1998, 1994, 1992, 1988, 1985, 1982, 1976, 1972,
1968

Wood to carbon estimates (Smith et al. GTR-343)

Half-life data (Skog 2008)

End use ratios (McKeever 2009)

Fuelwood and wood waste emitted with energy capture
Discarded products to landfills, dumps, compost (Skog 2008)

* Bold font = user created data; plain font = examples of data and parameters hard
wired in the current HWP model
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Yearly harvest data
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Yearly harvest data

A Ja Year

Tabular harvest for
A B s D
selected years, | e et
converted from MBF to > %7 2897
3 2016 9681874
CCF 4

2015 9432135

3 2014 10273621
& 2013 10455891
7 2012 19334374
& 2011 9036229
9 2010 8034016

10 2009 63843633
11 2008 8230518
12 2007 9084686
13 2006 10350210
14 2005 10550446
15 2004 10645553
16 2003 9838757
17 2002 9643398
18 2001 8456980
19 2000 9474141
20 1999 8262281

21 1998 7762424



Yearly harvest data
Board foot Scribner to cubic foot conversion

1,000,000 BF 1 CCF
*

=Y-CCE
MMBF convers. factor 100 CF

X MMBFScribner -

Where
MMBF = million board feet Scribner
CCF = hundred cubic feet

convers. factor = ratio of board feet per cubic feet (BF/CF), from:
— 1952 —1979: 5.42 (Keegan et al. FPJ 2010 6(2))
— 1980 —1989: 5.17 (Keegan et al. FPJ 2010 6(2))
— 1990 — 2000: 4.55 (Keegan et al. FPJ 2010 6(2))
— 2000 — 2003: 4.07 (Brandt et al. PNW GTR 681)
— 2004 — 2008: 4.18 (Gale et al. PNW GTR 868)
— 2009 — 2017: 4.02 (Simmons et al. PNW GTR 942)
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Timber product ratios

1962: Newport. PNW-9

1968: Manock et al. ODF, PNW (publish date unknown)
1972: Schuldt, OSU (published 1974)

1976:. Howard and Hiserote. PNW-79

1982: Howard. PNW-118.

1985: Howard and Ward. PNW-RB-149

1988: Howard and Franklin. PNW-RB-183
1992: Ward. PNW-RB-207

1994: Ward. PNW-RB-216

1998: Ward et al. ODF, PNW (published 2000)
2003: Brandt et al. PNW-GTR-681

2008: Gale et al. PNW-GTR-868

2013: Simmons et al. PNW-GTR-942
2014-2017: ODF



Timber product ratios

The model has 40 timber product classes, 20 classes each for
softwood and hardwood

Vary from year to year; yearly ratios need to sum to 1.00

Examples of timber product classes include:

— Hardwood sawtimber, softwood sawtimber, softwood poles, hardwood
poles, hardwood pulpwood, softwood pulpwood, mine props, ties, float
logs, miscellaneous convertible

The most common categories found in the FIDACS literature are:
— Lumber
— Veneer and plywood
— Export
— Pulp and board
— Post, pole, and piling
— Shake and shingle
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Timber product ratios

 The model has 40 timber product classes, 20 classes each for
softwood and hardwood

o Vary from year to year; yearly ratios need to sum to 1.00

o Examples of timber product classes include:

— Hardwood sawtimber, softwood sawtimber, softwood poles, hardwood
poles, hardwood pulpwood, softwood pulpwood, mine props, ties, float
logs, miscellaneous convertible

« The most common categories found in the FIDACS literature are:
Lumber
— Veneer and plywood
Export
Pulp and board >
— Post, pole, and piling
— Shake and shingle

Timber product category

Sawlog, hardwood and softwood

—-Pulpwood, hardwoeod and
— softwood




Timber product ratios

 The model has 40 timber product classes, 20 classes each for
softwood and hardwood

o Vary from year to year; yearly ratios need to sum to 1.00

o Examples of timber product classes include:

— Hardwood sawtimber, softwood sawtimber, softwood poles, hardwood

poles, hardwood pulpwood, softwood pulpwood, mine props, ties, float
logs, miscellaneous convertible

« The most common categories found in the FIDACS literature are:
Lumber
— Veneer and plywood
Export Sawlog, hardwood and softwood
Pulp and b Pulpwood, hardwood and

oard =
Post, pole m softwood
’ : — Poles, softwood

Miscellaneous convertible,
softwood

Timber product category

Shake and shingle




Timber product ratios

Oregon’s Forest
Products Industry:
1982

TI‘ James O.Howard

All Industries, Oregon

Table 39— og consumpfion by mills, by species, resource area, and industry, Oregon, 1982
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This file was created by scanning the printed publication. Text errors identified
by the software have been comected; however, some errors may remain.
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Timber product ratios

ALL AREAS: 1 s, oregen
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This file was created by scanning the printed publication. Text errors identified
by the software have been comected; however, some errors may remain.




Timber product ratios

Selected results for selected years:

A M

Timber Product ID 2005
1| 0.0249

2 0.8735

3| 0.0172

4| 0.0772

5 0
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Timber product ratios

Selected results for selected years:
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Primary product ratios

Annual volumes of output for specific timber product classes (e.qg.
softwood sawlogs) distributed to specific primary products

The model has 64 primary product classes, 32 classes each for
softwood and hardwood

Also vary from year to year
Examples of primary product classes include:

— Hardwood lumber, softwood lumber, softwood poles, hardwood
wood pulp, softwood wood pulp

Example of a timber product distributed to primary products:

Timber product Primary product
Fuelwood and other
Lumber
Softwood sawtimber Non-structural panels

Oriented strand board
Other industrial products
Plywood

Wood pulp



Primary product ratios

Annual volumes of output for specific timber product classes (e.qg.
softwood sawlogs) distributed to specific primary products

The model has 64 primary product classes, 32 classes each for
softwood and hardwood

Also vary from year to year
Examples of primary product classes include:

— Hardwood lumber, softwood lumber, softwood poles, hardwood
wood pulp, softwood wood pulp

Example of a timber product distributed to primary products:

Timber product Primary product
Sawmill products Fuelwood and other
Lumber
Softwood sawtimber Non-structural panels

— QOriented strand board
Other industrial products
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Primary product ratios

Annual volumes of output for specific timber product classes (e.qg.
softwood sawlogs) distributed to specific primary products

The model has 64 primary product classes, 32 classes each for
softwood and hardwood

Also vary from year to year
Examples of primary product classes include:

— Hardwood lumber, softwood lumber, softwood poles, hardwood
wood pulp, softwood wood pulp

Example of a timber product distributed to primary products:

Timber product Primary product
Sawmill products Fuelwood and other

Lumber

— Non-structural panels

— Oriented strand board

Other industrial products

Plywood

Wood pulp

Softwood sawtimber

Sawmill residues



Primary product ratios

Sawmills, Oregon

Table 28 —Production and disposition of wood residue by sawmills, by type of residue, use, resource area,

and mill-size class, Oregon, 1982

(TONS, DRY \WEIGHT)

ALL TYPES CF RESDUE

Oregon’s Forest
Products Industry:
1982

o James O.Howard

FESOURCE aREA AND /-U'FU'H\
MILL-5IZE CLASS 1/ -
- TOTAL LNJSED TOTAL
TOTAL PULP BOARO FUEL  JMISCELLANEOUS TOTAL
NORTWEST
i 18,118 18.005 0519 4 3624 1548 2 10771 10771
c 52.953 52,953 25524 12,805 13 980 344 - 33022 33022
B 153 064 153 064 75 854 25424 42151 11608 o B9 191 89191
A B07 750 604 844 34621 155 911 BB 670 3142 2 806 349843 387137
TaTA 29 883 827 058 458,348 195,144 126425 47139 287 482977 480121
EST-CENTRAL
0 ADC &/ 121879 121879 54,760 15.280 40 861 1078 - 71333 71333
B - 160 564 160 06 131082 39586 717 241 58 104811 104853
A BA0 Bl A0 A53 520 BB 189521 154 837 8728 - 511,350 511350
TOTAL 1,183,396 1183338 2551 244 457 20515 10215 & BT 594 BA7 536
SOUTHEST:
D 3.158 2983 188 - 37 163 170 2245 2123
L 43217 4317 24,705 12.154 B 3508 - S 24 457 24 457
B 170,418 170418 34 626 48,189 £9 503 == - 57.183 97,183
A 750.305 750 305 403 588 189,041 148,870 705 - 425,599 426 589
TOTAL 967 095 986,928 464 818 247 384 248 558 7 868 170 549 484 548 362
CENTRAL
D AND ¢ 4/ 57.523 53.829 9873 5.857 29624 9475 B 31481 30,748
B - 183 502 182 712 82804 14 442 9358 11865 780 90 pha 98 231
A 505 521 505.521 03622 1BUETE 221104 10 846 - 271,338 2713%
ToTAL 746 546 742082 176.504 189 878 344 393 BURLETS 4484 401 482 400313
BLUE MOUNTAN:
D 4678 240 = - 1856 948 1877 2942 1988
C .70 83091 20608 18218 24887 = 7 3 37,359
g 70 855 7g,855 38 B75 5260 25,800 - - 37,720 37720
A B 15033 47833 50418 207,864 -- - 181 882 181 882
TOTAL 484 335 492 380 148216 82812 260,306 948 1955 250 583 258 508
ALL AREAS:
D 23952 21,884 10507 4 5416 4957 2.083 -15.956 14762
g 330.341 335,589 145770 84412 115,480 887 3402 197 B32 196 817
B 758 503 757 55 343 591 i} 28 082 048 427 B70 497178
A 3089462 3096856 UL 6.6 : A8 2808 1739580 1,737 084
9484 2381150 2375941

TOTAL 4221258 4211¢54 1873407 950805 1181087 SN

See footrotes at end of table.

as created by scanning the printed publication. Text emrors identified
software have been corrected; however, some errors may remain.




P_ri_m__ar_y_ p‘r_p_d uct ratios

Selected results for selected years:

i} AC AD AE AF AG AH Al Al Al AL AM AN AD AP A AR AS

|| Primary Product ID 1390 1387 1986 1985 1984 1983 1982 1981 1980 1973 1978

13| 0.1285 0.142 0.142 0.142 0.1641 0.1641 0.1641 0.1641 0.1641
14| 0.3182 0.248 0.248 0.2458 0.2522 0.2522 0.2522 0.2522 0.2522
15| 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334
16 0 0 0 0 0 0 0 0 0
17| 0.2086 0.2177 0.2177 0.2177 0.2437 0.2437 0.2437 0.2437 0.2437
18 o o 0 0 o 0 o ] 0
19| 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091
20 0 0 0 0 0 0 0 0 0
21| 0.6489 0.6398 0.6338 0.6338 0.6138 0.6138 0.6138 0.6138 0.6138
22 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334 0.1334
23 o o 0 0 o 1] o ] 0
24| 0.2086 0.2177 0.2177 0.2177 0.2437 0.2437 0.2437 0.2437 0.2437
25 o 0 0 o o U] o 0 ]
26| 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091 0.0091
27 o o 0 0 o 1] o ] 0
28 0.6489 0.6398 0.6398 0.6398 0.6138 0.6138 0.6138 0.6138 0.6138




Presentation Outline
— The HWP framework

— Data and data sources
e Yearly timber harvest data
e Timber product ratios
* Primary product ratios
e End use ratios

— Results
* Annual Oregon timber product output
e Total Oregon carbon storage
* Net change in carbon stocks



End use ratios
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e 224 primary product end uses: == Broducts Consumption
P in Major End Uses in the
— 47 each for hardwood and s United States, 1950-2006
softwood sawtimber
— 47 each for hardwood and —
softwood pulpwood el
— 36 for all other primary products | —|_ .~
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End use

categories

Softwood lumber,new hausing,single family
softwood lumber,new housing, multifamily

softwood lumber,new housing, manufactured housing
softwood lumber,residential rand r,n/a

Softwood lumber,new nonresidential,new nonres buildings
Softwood lumber,new nonresidential,other

Softwood lumber,rail and railcar,n/a

Softwood lumber,manufacturing, furniture

Softwood lumber,manufacturing,ather manufacturing
Softwood lumber,packaging and shipping,n/a

softwood lumber,other,n/a

softwood lumber,default,n/a

Softwood lumber,default,n/a

softwood lumber,default,n/a

softwood lumber,default,n/a

Softwood mill residue, non-structural panels,other,n/a

Softwood mill residue, nan-structural panels,default,n/a
Softwood mill residue, nan-structural panels,default,n/a
Softwaod mill residue, nan-structural panels,default,n/a
Softwaod mill residue, nan-structural panels,default,n/a

softwood mill residue, fuel, unused,fuel,n/a
softwood other,n/a,n/a

Hardwood lumber,new housing,single family
Hardwood lumber,new housing, multifamily

Hardwood lumber,new housing, manufactured housing
Hardwood lumber,residential rand r,n/a

Hardwood lumber,new nonresidential,new nonres bu
Hardwood lumber,new nonresidential,other
Hardwood lumber,rail and railcar,n/a

Hardwood lumber,manufacturing,furniture
Hardwood lumber,manufacturing,other manufacturing
Hardwood lumber,packaging and shipping,nfa
Hardwood lumber,other,n/a

Hardwood lumber,default,n/a

Hardwood lumber,default,n/a

Hardwood lumber,default,n/a

Hardwood lumber,default,n/a

Softwood pulpwood in OSB,new housing, multifamily

Softwood pulpwood in 0SB,new housing, manufactured hausing
Softwood pulpwoad in OSB,residential r and r,n/a

Softwood pulpwood in OSE,new nonresidential,new nonres buildings
Softwood pulpwoad in OSB,new nonresidential,other
softwood pulpwood in OSB,rail and railcar,n/a

softwood pulpwood in 0SB,manufacturing,furniture

softwood pulpwood in OSB,manufacturing,other manufacturing
Softwood pulpwood in OSB,packaging and shipping,n/a
Softwood pulpwood in OSB,other,n/a

softwood pulpwoad in 05B,default,n/a

Softwood pulpwood in OSB,default,n/a

Softwood pulpwood in 0SB,default,n/a

Softwood pulpwood in OSB,default,n/a

Hardwood plywoed,n/a,nfa

Hardwood misc products,n/a,n/a

Hardwood exported logs,n/a,n/a

Hardwood mill residue, pulp,pulp and paper,n/a

Softwood plywood,new housing,single family
Softwood plywood,new housing,multifamily

Softwood plywood,new housing,manufactured hausing
softwood plywood,residential r and r,n/a

softwood plywood,new nonresidential,new nonres buildings
softwood plywood,new nonresidential,other

Softwood plywood,rail and railcar,n/a

Softwood plywood,manufacturing, furniture

Softwood plywood,manufacturing, other manufacturing
Softwood plywood,packaging and shipping,n/a

Softwood plywood,ather,n/a

Softwood plywood,default,n/a

softwood plywood,default,n/a

softwood plywood,default,n/a

Softwood plywood,default,n/a

Hardwood mill residue, 05B,new housing,single family
Hardwood mill residue, 0$8,new housing, multifamily

Hardwood mill residue, 0$B,new housing,manufactured housing
Hardwood mill residue, OSB,residential rand r,n/a

Hardwood mill residue, OSB,new nonresidential,new nonres buildings
Hardwood mill residue, OSB,new nonresidential,other

Hardwood mill residue, OSB,rail and railcar,n/a

Hardwood mill residue, 0SB,manufacturing, furniture

Hardwood mill residue, 0SB,manufacturing,ather manufacturing
Hardwood mill residue, 0SB, packaging and shipping,n/a

Hardwood mill residue, 0SB,other,n/a

Hardwood mill residue, 0SB,default,n/a

Hardwood mill residue, 0SB,default,n/a

Hardwood mill residue, 0SB,default,n/a

Hardwood mill residue, 0SB, default,n/a

softwood pulpwood in Non structural panels,new housing,single family
softwood pulpwood in Non structural panels,new housing,multifamily

Softwood pulpwood in Non structural panels,new housing,manufactured housing
Softwood pulpwood in Non structural panels,residential rand r,n/a

Softwood pulpwood in Non structural panels,new nonresidential,new nonres bui
Softwood pulpwood in Non structural panels,new nonresidential,other
Softwood pulpwood in Non structural panels,rail and railcar,n/a

Softwood pulpwood in Non structural panels,manufacturing, furniture

softwood pulpwood in Non structural panels,manufacturing,other manufacturing
softwood pulpwood in Non structural panels,packaging and shipping,n/a
Softwood pulpwood in Non structural panels,other,n/a

Softwood pulpwood in Non structural panels,default,n/a

Softwood pulpwood in Non structural panels,default,n/a

Softwood pulpwood in Non structural panels,default,n/a

Softwood pulpwood in Non structural panels,default,n/a

Softwood pulpwood in Exported pulpwood,pulp and paper,n/a
softwood pulpwood in fuel, unused,fuel,n/a

Hardwood pulpwood in woodpulp,pulp and paper,n/a

Softwood misc products,nfa,nfa
Softwood exported logs,n/a,nfa
Softwood mill residue, pulp,pulp and paper,nfa

Softwood mill residue, OSB,new housing,single family
Softwood mill residue, OSB,new housing,multifamily

softwood mill residue, 0SB,new housing, manufactured housing
softwood mill residue, OSB,residential rand r,n/a

softwood mill residue, OSB,new nonresidential,new nonres buildings
Softwood mill residue, OSB,new nonresidential, other

softwood mill residue, OSB,rail and railcar,n/a

Softwood mill residue, 0SB,manufacturing, furniture

Softwood mill residue, OSB,manufacturing,other manufacturing
Softwood mill residue, OSB,packaging and shipping,n/a

Softwood mill residue, 0SB,other,n/a

softwood mill residue, 0SB, default,n/a

softwood mill residue, OSB,default,n/a

Softwood mill residue, OSB,default,n/a

softwood mill residue, 0SB, default,n/a

Hardwood mill residue, non-structural panels,new housing,single family
Hardwood mill residue, non-structural panels,new housing,multifamily
Hardwood mill residue, non-structural panels,new housing,manufactured housing
Hardwood mill residue, non-structural panels,residential r and r,n/a

Hardwood mill residue, non-structural panels,new nonresidential,new nonres buildings
Hardwood mill residue, non-structural panels,new nonresidential, other
Hardwood mill residue, non-structural panels,rail and railcar,n/a

Hardwood mill residue, non-structural panels,manufacturing,furniture

Hardwood mill residue, non-structural panels,manufacturing,other manufacturing
Hardwood mill residue, non-structural panels,packaging and shipping,n/a
Hardwood mill residue, non-structural panels,other,n/a

Hardwood mill residue, non-structural panels,default,n/a

Hardwood mill residue, non-structural panels,default,n/a

Hardwood mill residue, non-structural panels,default,n/a

Hardwood mill residue, non-structural panels,default,n/a

Hardwood pulpwood in 05B,new housing,single family
Hardwood pulpwood in 0SB,new housing,multifamily
Hardwood pulpwood in 0SB, new housing manufactured housing
Hardwood pulpwood in 0S8, residential r and r,n/a

Hardwood pulpwood in OS8,new nonresidential,new nonres buildings
Hardwood pulpwood in OS8,new nonresidential,ather
Hardwood pulpwood in 0SB,rail and railcar,n/a

Hardwood pulpwood in 0SB, manufacturing, furniture

Hardwood pulpwood in 0SB, manufacturing,other manufacturing
Hardwood pulpwood in 0SB, packaging and shipping,n/a
Hardwood pulpwood in 0SB,other,n/a

Hardwood pulpwood in 0SB,default,n/a

Hardwood pulpwood in OSE,default,n/a

Hardwood pulpwood in OS8,default,n/a

Hardwood pulpwood in 05B,default,n/a

Hardwood mill residue, fuel, unused,fuel,n/a
Hardwood other ,n/a,n/a

Softwoad pulpwood in woodpulp,pulp and paper,n/a

Softwood mill residue, non-structural panels,new housing,single family
Softwood mill residue, non-structural panels,new housing, multifamily

Softwood mill residue, non-structural panels,new housing,manufactured housing
Softwood mill residue, non-structural panels,residential rand r,n/a

softwood mill residue, non-structural panels,new nonresidential,new nonres buildings
softwood mill residue, non-structural panels,new nonresidential,other

softwood mill residue, non-structural panels,rail and railcar,n/a

Softwood mill residue, non-structural panels,manufacturing, furniture

Softwood mill residue, non-structural panels,manufacturing, ather manufacturing
Softwood mill residue, non-structural panels,packaging and shipping,n/a

Softwood pulpwood in 0SB,new housing,single family
Ties, softwood,n/a,n/a

Ties, hardwood,n/a,nfa

Misc., softwood, convert.,n/a,nfa
Misc., hardwood, convert.,nfa,n/a
Christmas trees,nfa,nfa

Misc., softwood, non-convert.,nfa,nfa
Misc. hardwood, non-convert.,nfa,nfa
cull, softwood,n/a,nfa

cull, hardwood,n/a,n/a

small roundwood, softwood,n/a,n/a
Small roundwood, hardwood,n/a,n/a
Other,n/a,nfa

Hardwood pulpwood in Non structural panels,new housing,single family
Hardwood pulpwood in Non structural panels,new housing, multifamily
Hardwood pulpwood in Non structural panels,new housing, manufactured housing
Hardwood pulpwood in Non structural panels, residential r and r,n/a

Hardwood pulpwood in Non structural panels,new nonresidential,new nonres buildings
Hardwood pulpwood in Non structural panels,new nonresidential,ather
Hardwood pulpwood in Non structural panels,rail and railcar,n/a

Hardwood pulpwood in Non structural panels,manufacturing, furniture

Hardwood pulpwood in Non structural panels,manufacturing,other manufacturing
Hardwood pulpwood in Non structural panels,packaging and shipping,n/a
Hardwood pulpwood in Non structural panels,other,n/a

Hardwood pulpwood in Non structural panels,default,n/a

Hardwood pulpwood in Non structural panels,default,n/a

Hardwood pulpwood in Non structural panels,default,n/a

Hardwood pulpwood in Non structural panels,default,n/a

Hardwood pulpwood in Exported pulpwood, pulp and paper,n/a
Hardwood pulpwood in fuel, unused fuel,n/a

Poles, softwood,n/a,n/a
Poles, hardwood,nfa,n/a
Pasts, softwood,n/a,n/a

Posts, hardwood,n/a,n/a
Fuelwood, softwood,n/a,n/a
Fueldwood, hardwood,n/a,n/a
Non-saw, softwood,n/a,n/a
Non-saw, hardwood,n/a,n/a



TimberProduct

hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber
hardwood, sawtimber

TimberProduct

softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood
softwood, pulpwood

End use ratios
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o Selected results for selected years

PrimaryProduct
fuelwood and other
lumber

lumber

lumber

lumber

lumber

lumber

lumber

lumber

PrimaryProduct
non-structural panels
non-structural panels
non-structural panels
non-structural panels
non-structural panels
oriented strandboard (OSE)
oriented strandboard (O5B)
oriented strandboard (OSE)
oriented strandboard (O5B)
oriented strandboard (OSE)
oriented strandboard (O5B)

EndUseProduct

fuelwood and other

manufacturing, other manufacturing

rail and railcar, n/a

packaging and shipping, n/a
manufacturing, furniture

other, n/a

new nonresidential, other

new nonresidential, new nonres buildings
residential rand r, nfa

EndUseProduct

new nonresidential, other
residential rand r, nfa

new housing, multifamily

rail and railcar, n/a

new housing, manufactured housing
manufacturing, furniture
manufacturing, other manufacturing
new nonresidential, other

new housing, single family

new housing, multifamily

new housing, manufactured housing

2000

1
0.099
0
0.3722
0.2426
0.0709
0.0634
0.02638
0.0463

1974
0.0071
0.118
0.0315
0
0.06938
0

0
0.0622
0.4248
0.0943
0.0329

1999
1
0.098
0

0.3645

0.2604
0.0668
0.0644
0.0247

0.0439

1973
0.0035
0.0932
0.0533

0
0.0912
0

0
0.0464
0.45594
0.1656
0.05

1998

1
0.0984
0
0.3599
0.2744
0.08
0.06835
0.0261
0.0419

1972
0.0051
0.0931
0.0639

0
0.076

[ g = i e N e e

1997

1
0.1021
0
0.3705
0.2535
0.0617
0.065
0.0233
0.0462

1971
0.0057
0.1049
0.0663

0
0.0711

Lo s Y o N s Y o s

1996

1
0.1019
0
0.3535
0.2738
0.06
0.0663
0.0215
0.0432

1970
0.0066
0.1235
0.0573

0
0.0636

Lo s N o N Y o s

19095

1
0.1018
0
0.3818
0.2642
0.08
0.0712
0.0229
0.0434

1969
0.0065
0.112
0.064
0
0.0561

o R R o (N o Y o s



End use ratios
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» Selected results for selected years

TimberProduct PrimaryProduct EndUseProduct 2000 1999 1998 1997 1996 1995
hardwood, sawtimber fuelwood and other wood and other 1 1 1 1 1 1
hardwood, sawtimber manufacturing, other manufacturing 0.099 0.098 0.0934 0.1021 0.1019 0.1018
dwood, sawtin rail and railcar, n/a 0 0 0 0 0 0
hardwood, sawtimber lumber packaging and shipping, n/a 0.3722 0.3645 0.3599 0.3705 0.3535 0.3818
ardwood, sawtimbes lumber manufacturing, furniture 2426 0.2604 0.2744 0.2595 0.2738 0.2642
hardwood, sawtimpoe lumber other, n/a 0.0709 0.0668 0.06 0.0617 0.06 0.06
hardwood, sawtimber lumber new nonresidential, other 0.0684 0.0644 0.0635 0.065 0.0669 0.0712
hardwood, sawtimber lumber new nonresidential, new nonres buj 0.0368 0.0347 0.0361 0.0333 0.0315 0.0289
hardwood, sawtimber i tialrandr, nfa 0.0463 0.0439 0.0419 0.0462 0.0492 0.0434
TimberProduct PrimaryProduct EndUseProduct 1974 1973 1972 1971 1970 1969
softwood, pulpwood non-structural panels new nonresidential, other 0.0071 0.0055 0.0051 0.0057 0.0066 0.0065
softwood, pulpwood non-structural panels residential rand r, nfa 0.118 0.0932 0.0931 0.1049 0.1235 0.112
softwood, pulpwood non-structural panels new housing, multifamily 0.0315 0.0553 0.0659 0.0663 0.0573 0.064
softwood, pulpwood non-structural panels rail and railcar, n/a 0 0 1] 1] 1] 0
softwood, pulpwood non-structural panels new housing, manufactured housing 0.0698 0.0912 0.076 0.0711 0.0636 0.0561
softwood, pulpwood oriented strandboard (0SB} manufacturing, furniture 0 0 0 0 0 0
softwood, pulpwood oriented strandboard (O5B) manufacturing, other manufacturing 0 0 0 0 0 0
softwood, pulpwood oriented strandboard (OSB) new nonresidential, other 0.0622 0.0464 0 0 0 0
softwood, pulpwood oriented strandboard (O5B) new housing, single family 0.4248 0.4554 0 0 0 0
softwood, pulpwood oriented strandboard (QOSB) new housing, multifamily 0.0943 0.1656 0 0 0 0
softwood, pulpwood oriented strandboard (O5B) new housing, manufactured housing 0.0325  0.05 0 0 0 0



Running the HWP model

Download an Excel macro-enabled workbook that will help create the input data files . Use the HWP Ribbon to export data in the correct
format for this tool or to add a new year. Do NOT change the basic format of any of the worksheets.

Steps:

o Upload yearly harvest data
Choose File | No file chosen

o Upload yearly timber product ratios
Choose File | No file chosen

o Upload yearly primary product ratios or choose region for default ratios
See a map of the regions
Choose Region ¥ |or| Choose File | No file chosen

Upload distribution parameters (optional and rarely used)
Choose File | No file chosen

Upload ratios for burned with energy capture (optional and rarely used)
Choose File | No file chosen

o Enter number of iterations
Any number larger than 1 will result in Monte Carlo simulation and the only cutput will be a table of confidence intervals around carbon storage for each
year.
1 Address to send email when done with Monte Carlo:

o Run the model

http://maps.gis.usu.edu/HWP



Presentation Outline
— The HWP framework

— Data and data sources
e Yearly timber harvest data
e Timber product ratios
* Primary product ratios
 End use ratios

— Results
» Annual Oregon timber product output
« Total Oregon carbon storage
* Net change in carbon stocks
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Figure 1. Annual timber product output in Oregon, converted to MgC, 1962 to 2017.




Total HWP Carbon Stocks (million MgC)
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Figure 2. Cumulative total carbon stored in HWP manufactured from timber
harvested from Oregon forests 1962 to 2017. Carbon in HWP includes both

products that are still in use and carbon stored at solid waste disposal sites.




Change in Carbon Stocks (MgC/yr) (10”6)

[ N . I & ) Y N & « IR {0

[ e R §

Net Change in Carbon Stocks

—+ Net change starting in 1990
mmmm Products in use
- mmmm Products in SWDS

1960 1970 1980 1990 2000 2010
Inventory Year

Figure 3. The net change in Oregon timber carbon stocks in HWP from the
previous year. The net stock change is the sum of net change for SWDS
(red bar) and products in use (blue bar).
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Figure 4. All ownership HWP C disposition of products in use and in SWDS

2016
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Figure 5. State, Tribal, County and Municipal ownership HWP C disposition of
products in use and in SWDS
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Contact Dan Loeffler: dan.loeffler@mso.umt.edu
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